Introduction {#S0001}
============

Horseshoe kidney is one of the most common congenital renal anomalies of the genitourinary system with an incidence of 1 in 400 cases.[@CIT0001] The incidence of nephrolithiasis is reported between 21% and 60% in patients with horseshoe kidneys.[@CIT0002] The abnormal anatomical position of pelvis and calyces might lead to several complications. Although most of the affected patients are asymptomatic, they could be first manifested by infections, renal stones, or obstruction. Currently, percutaneous nephrolithotomy (PCNL) and somewhat extracorporeal shock wave lithotripsy (ESWL) are the common therapeutic methods recommended for horseshoe nephrolithiasis. PCNL is a preferred modality in the treatment of renal stones that are larger than 20 mm in diameter or the large stones failed to be treated by ESWL. However, the PCNL approach could pose a serious risk of injury to the aberrant vascular and adjacent organs, especially the overlying bowels. Thus, a more meticulous method such as laparoscopy could be of great help in this procedure. Herein, we present a case of HSK with renal stones treated by Laparoscopy-assisted transperitoneal percutaneous nephrolithotomy (LAT-PCNL).

Case Presentation {#S0002}
=================

A 51-year man presented to the Emergency Department with the chief complaint of dull and moderate abdominal pain starting 7 hrs ago. He complained of concomitant nausea and hematuria. Results of all the laboratory tests including renal function tests were within normal limits except urinalysis that showed a urinary tract infection. A plain abdominal film was identified several renal stones on the right side of the lumbar vertebrae ([Figure 1](#F0001){ref-type="fig"}). Renal ultrasonography also revealed the stones accompanied by the severe dilatation of the right pelvicalyceal system. Afterward, intravenous urogram (IVU) and IVU with non-contrast computed tomography (CT-IVU) were performed, which confirmed the ultrasound findings and showed the renal anatomy ([Figure 2](#F0002){ref-type="fig"}). He did not have any previous urological diseases. Urinary tract infection was treated successfully.Figure 1KUB showing several right renal stones.Figure 2CT-IVU pointing right renal pelvic and lower calyces.

Possible treatment modalities for HSK with large stones are PCNL, ESWL, laparoscopy, and occasionally open surgery.[@CIT0002] Due to the larger stone bulk and renal malformation, it was not possible to perform ESWL monotherapy or ESWL sandwich therapy. Moreover, PCNL has relative challenges and limitations because of high skin-to-stone distance, special anatomy, dispersion stones, and possible consequent internal organs injuries. All the procedures and related complications were discussed with the patient and, finally, he was hospitalized for the LAT-PCNL after obtaining the informed consent.

LAT- PCNL was performed under general anesthesia in the semi-flank position. The process began with inserting three laparoscopic ports 11 mm umbilical, 2 five mm in subxiphoid, and the right para rectus muscle. The distended pelvis of the right kidney was exposed by mobilizing the overlying duodenum and was completely accessible by anchoring to the anterior abdominal wall using 2--0 nylon suture. Afterward, 10 French (Fr) laparoscope exit the abdomen and Nephroscope was introduced via a 10-mm umbilical port. The Nephroscope was entered through an incision on the anterior surface of distended renal pelvic under the guidance of a smaller size laparoscope entered the 5 Fr right pararectus port ([Figure 3](#F0003){ref-type="fig"}). Fluoroscopy was not used throughout the surgery. The abdomen was desufflated, keeping all laparoscopic ports in place. The stones were fragmented using pneumatic lithoclast and the fragmented stones were removed with forceps. At the end of the procedure, a 6 Fr JJ stent was inserted antegrade. The abdomen was reinsufflated and the laparoscope was reinserted to check hemostasis and suturing pyelotomy. A suction drain was placed through a 5-mm port in the surgical field and was removed at discharge day. The surgery lasted about 100 mins. We did not observe any perioperative complication. Postoperative control abdominal x-ray revealed only a middle ureteral stone that was extracted while removing the Double-J stent a month later. The patient was discharged on the third postoperative day with normal laboratory values. At 3-month follow-up, the patient was stone-free with normal renal function and renal ultrasonography.Figure 3Placement an amplatz sheath over facial dilator into renal pelvis under laparoscopic guidance.

The patients signed an informed consent containing the aspects of the surgical procedure, the modalities of assisted reproduction, and agreement to the publication of this case report and images.

The study was approved according to North Khorasan University of Medical Sciences (NKUM) and approval ID was IR.MKUMS.REC.1398.128.

Discussion {#S0003}
==========

Nephrolithiasis is one of the most common complications in horseshoe kidneys. The management of calculi in a horseshoe kidney is a treatment challenge. Different modalities could be applied in the treatment of renal stones in these patients including PCNL, ESWL, flexible ureterorenoscopy, laparoscopy, and even open surgery.[@CIT0003] Although conventional PCNL has become leading modality in treating renal stones in HSK with renal stones, the aberrant location, vascular anomalies, and proximity to the peritoneal cavity, sigmoid colon, and iliac vessels all contribute to the difﬁculty in a standard ﬂuoroscopy-guided percutaneous approach.[@CIT0004]

In a meta-analysis study conducted by wang et al (2013), the authors assessed the effectiveness and safety of laparoscopic pyelolithotomy versus PCNL as surgical management for solitary renal pelvic calculi larger than 2 cm. They suggested that laparoscopic pyelolithotomy and PCNL are effective and safe for large renal pelvic calculi but laparoscopic pyelolithotomy seems to be more advantageous.[@CIT0005] In another study, Eshghi et al reported the successful implementation of laparoscopy-assisted PCNL for the treatment of pelvic kidney stones for the first time.[@CIT0006]

Santos et al applying a laparoscopic guided percutaneous transperitoneal approach measured a renal pelvic stone of 1.5 cm,[@CIT0007] Mousavi-Bahar et al used this technique for 3 cases of ectopic kidney who treated successfully.[@CIT0008]

Moreover, using the LAT-PCNL for horseshoe kidney calculi, they reported less than renal pelvic calculi. Jiang et al described Retroperitoneoscopy-assisted PCNL in 5 patients with renal stones in a complexity horseshoe kidney. They introduced this technique as a safe, feasible, and helpful procedure in establishing the nephrostomy tract with renal stones in complexity HSK, especially for the HSK that was tightly wrapped by the surrounding organs, such as retrorenal colon.[@CIT0009]

Maheshwari et al (2004) reported the first laparoscopic management of stone disease in a patient with a horseshoe kidney. They reported the same experience in a patient with horseshoe kidney who achieved a stone-free status in a single-stage operation. They performed PCNL under laparoscopic and fluoroscopic guidance for a direct approach to the Calix containing the stone without extensive dissection or intracorporeal suturing. They used fluoroscope and additional tract, dilators, and Amplatz sheath.[@CIT0010]

We have the experience of 8 PCNLs and 2 transperitoneal laparoscopic pyelolithotomy in HSKs since 2008. Finally, we propose that laparoscopy-assisted transperitoneal PCNL without fluoroscopy could be a reliable and useful short-duration surgery when the treatment approach is critical due to possible complications. Future studies should prospectively address the outcomes of our approach and patients who benefit from this procedure.

Conclusion {#S0004}
==========

Laparoscopy-assisted transperitoneal PCNL seems to be a safe and minimally invasive technique that can be used as an alternative approach in the management of renal stones in special cases of horseshoe kidneys.
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